Abstract. The evaluation of learner and tutor feedback is essential in the production of high quality personalized eLearning services. There are few evaluations available in the Adaptive Hypermedia domain relative to the amount of research interest this domain is attracting. Many of the papers in this domain focus on the technological design of systems without justifying the designs through the lessons learned from evaluations. This paper evaluates the usability and effectiveness of using the multi-model, metadata-driven approach for producing rich adaptive eLearning solutions that remain content and domain independent. Through this independence, the eLearning services developed can utilize many pedagogical approaches and a variety of models to produce a wide range of highly flexible solutions. This paper identifies benefits to learners brought through adopting the multi-model approach gathered over four years of student evaluation. It briefly describes the evaluation of the Adaptive Personalized eLearning Service (APeLS), a personalized eLearning service based on a generic adaptive engine.
Introduction
Adaptive content systems are generally either systems that provide high levels of adaptivity on a specific content domain, such as ELM-ART II [4] or are generic adaptive systems that provide fundamental levels of adaptivity on non-specific domains AHA! [2] . A general problem with the application of many Adaptive Hypermedia systems to the area of eLearning is that the role of pedagogy is often undermined or ignored. Twenty years of using ICT for learning has shown repeatedly that favoring technological solutions over pedagogical soundness results in beautifully crafted systems that are unusable.
Traditionally adaptive eLearning systems are not independent from the content they adapt. This is due to the fact that the deeper the pedagogical strategies and axes of adaptivity are embedded the more tied to the specific con-tent and learning objects they become. By intertwining the mechanisms that provide the adaptive effects with the content that is being operated on many adaptive applications achieve high levels of adaptivity through manipulating the content. The sacrifice in this approach is that the content, which is often expensive and time-intensive to develop, is not easily reused. Similarly, it becomes difficult, if not impossible, to apply different pedagogical approaches in the personalization of the content. Conversely, many of the non-domain specific adaptive solutions sometimes facilitate the reuse of content. However, this reuse often comes at the cost of limiting the adaptive effects to light-weight approaches such as conditional fragments and link hiding.
Over the past four years the Adaptive Personalized eLearning Service (APeLS) [1] has been used as a personalized teaching tool as part of undergraduate degree level courses in Trinity College, Dublin. The development and improvement of this application has been based on the evolving Adaptive Engine (AE) at its core. The multimodel, metadata-driven approach, which aims to alleviate many the issues described above, is the methodology used in the design of the AE and APeLS. The use of this adaptive system has been evaluated over this period and some of the findings from the student evaluation are presented in this paper.
Trial and Evaluation
In Trinity College, Dublin (TCD) SQL is taught as part of seven degree programs across ten different courses. Each course differs based on the degree focus and ethos, objectives, student experience and complexity. Each of these courses have different subject emphasis and different lecturers responsible for teaching on the courses. Junior and Senior Sophister (3rd and 4th year) students in four degree courses degree courses at TCD utilize a personalized SQL (Structured Query Language) course as part of their studies on data storage and database design. A goal of the personalized SQL course is to facilitate the teaching of Structured Query Language as part of these diverse courses, supporting different objects, pedagogical styles, prior knowledge and academic scope. In 1998 and 1999 a non-adaptive SQL online resource, [3] also developed by TCD, was blended into the teaching of the database courses for the Computer Science and Computer Science Language and Linguistic students. This nonadaptive resource offered students a structured online course in SQL with supplementary features such as a live database that they could query via a web browser interface, a detailed case study that formed the basis of many of the examples found in the course and a project reference section.
Using the principles described in the multi-model, metadata driven approach [1] this non-adaptive SQL course was chosen as the basis of a personalized eLearning course in SQL. The multi-model approach describes the necessity for at least three separate and discrete models -learner, content and narrative. It is important to note that the curriculum of the course did not change with the introduction of the personalized eLearning service and that the content used in the personalized service is based directly on that of the original non-adaptive course. The personalized course on SQL is an adaptable, competencies-based course comprised of a didactic pedagogical narrative, over 330 fine-grained pagelets and a tutor-developed competency ontology of 92 terms that forms the domain model.
